(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization jl ^lPfir 

International Bureau ~ l ~ ' ^ 

(43) International Publication Date 

28 February 2002 (28.02.2002) PCT 



(10) International Publication Number 

WO 02/16509 Al 



JO 
Tl 

> 



(51) International Patent Classification 7 : C09C 1/42, 
CO IB 33/40, D21H 17/68 

(21) International Application Number: PCT/GB0 1/03707 

(22) International Filing Date: 17 August 2001 (17.08.2001) 

(25) Filing Language: English 

(26) Publication Language: English 
(30) Priority Data: 



0020179.8 



17 August 2000 (17.08.2000) GB 



(71 ) A ppl icant (for all designated States except US): I M ER YS 
MINERALS LIMITED |GB/GB]; John Keay House, St. 
Austell, Cornwall PL 25 4DJ (GB). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): LORUSSO, Marielle 

[GB/GB]; Imerys Minerals Limited, John Keay House, St. 
Austell, Cornwall PL25 4DJ (GB). 

(74) Agent: BROWN, David, Leslie; Haselline Lake & Co., 
Imperial House, 15-19 Kingsway, London WC2B 6UD 
(GB). 



(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, 
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NO, NZ, PH, PL, PT, RO, RU, SD, SE, SG, SI, 
SK, SL, TJ, TM, TR, TT, TZ, UA, UG, US, UZ, VN, YU, 
ZA, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, 
IT, LU, MC, NL, PT, SE, TR), OAP1 patent (BF, BJ, CF, 
CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, 
TG). 

Published: 

— with international search report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette 



m 

o 



OS 

© 

If) 
V© 



(54) Title: KAOLIN PRODUCTS AND THEIR USE 

(57) Abstract: A particulate kaolin suitable for use as a filler material in compositions for making uncoated paper, the kaolin having 
a mean particle size of between 0.7 urn and 3 pm and a shape factor of at least -60. 



WO 02/16509 



PCT/GB01/03707 



I 

i 



" 1 - 

KAOLIN PRODUCTS AND THEIR USE 

The present invention relates to kaolin products 
and blends or compositions containing them. In 
5 particular, it relates to particulate kaolin products 
and blends containing them for use as fillers in 
making uncoated, e.g. supercalendered (SC) papers and 
their production. 

Mineral fillers are used in the production of 
10 most papers for printing or writing applications. 
The incorporation of such fillers together with 
cellulose fibres in a paper making composition 
reduces the overall cost of the raw materials and can 
improve optical and printing properties of the paper. 
15 However, adding fillers causes reduction in the 

strength of the paper, so there is a practical limit 
to the amount of fillers normally used in the paper 
making composition. 

Highly filled uncoated papers can compete with 
20 some coated paper grades. 

Suitable smoothness, gloss, density per unit 
area and printing ink porosity can be achieved by 
multiple calendering of the filled paper sheets. The 
well known process of calendering involves passing 
25 the sheets of paper between rollers to compress the 
sheets . 

Highly filled uncoated, calendered papers 
having properties approaching those of coated papers 
are generally known as supercalendered (SC) papers. 
30 Such papers can be used for various applications, 
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particularly involving printing upon the paper by 
rotogravure or offset processes. 

Kaolin materials have been widely used in the 
prior art as fillers for making papers, especially SC 
5 papers. One purpose of the present invention is to 
provide hydrous kaolin materials suitable for use as 
improved fillers in the production of uncoated 
writing and printing grade papers, especially SC 
papers. 

10 According to the present invention in a first 

aspect there is provided a particulate kaolin 
suitable for use as a filler material in compositions 
for making uncoated paper, the kaolin having a mean 
particle size of between 0.7pm and 3pm and a shape 

15 factor of at least 60. 

In this specification, mean particle size and 
all other particle size properties are as determined 
for a fully dispensed dilute aqueous suspension of 
the particulate material in question by sedimentation 

20 using a SEDIGRAPH™ 5100 machine, {supplied by the 
Micromeritics Corporation) in a well-known manner. 

The mean particle size of the kaolin product may 
be from 0.9pm to 2.5pm, especially from 0.9pm to 
1.2pm, or from 1.2pm to 1.7pm. 

25 The powder brightness of the particulate kaolin 

according to the first aspect may be at least 80 ISO 
units, preferably at least 83 ISO units measured in a 
well-known manner according industry {TAPPI) standard 
procedures. 

30 The shape factor of the particles of the 

particulate kaolin according to the invention is at 
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least 60, preferably at least 65, in some cases at 
least 70 or more. The expression A shape factor' as 
used herein means the average value (on a weight 
average basis) of the ratio of mean particle- diameter 
5 to particle thickness for a population of particles 
of varying size and shape (i.e. in this case the 
particulate kaolin) as measured using the electrical 
conductivity method and apparatus described in GB-A- 
2240398, US-A-5128606 and EP-A-528078 and using the 

10 equations derived in those patent specifications. 
x Mean particle diameter' is here defined as the 
diameter of a circle, which has the same area as the 
largest face of the particle. In the electrical 
conductivity measurement method described in the said 

15 specifications, the electrical conductivity of a 

fully dispersed aqueous suspension of the particles 
under test is caused to flow through an elongated 
tube. Measurements of the electrical conductivity are 
taken between (a) a pair of electrodes separated 

20 longitudinally along the axis of the tube and (b) a 
pair of electrodes separated transversely across the 
tube. The shape factor of the particles under test is 
calculated from the two conductivity measurements. 
The particulate kaolin according to the first 

25 aspect of the invention is a hydrous kaolin which may 
be obtained from a primary or secondary (sedimentary) 
source and may be processed using known procedures to 
have the specified properties. The processing 
procedures may. for example involve comminution, e.g. 

30 grinding or milling, and particle size 
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classification, e.g using screens, centrifuges, 
cyclones, air classifiers and the like. 

The particulate kaolin according to the first 
aspect of the invention may be subjected to further . 
5 refinement or benef iciation treatments to remove 
impurities and to improve properties, e.g. optical 
properties such as brightness. Such treatments may be 
known per se and may be selected for example from 
magnetic impurity separation, froth flotation, 
10 selective f locculation, impurity leaching and 
bleaching. 

The particulate kaolin according to first 
aspect of the present invention may consist of at 
least 95% by weight kaolinite, preferably at least 

15 98% by weight kaolinite. 

The particulate kaolin according to the first 
aspect may be blended with other particulate filler 
materials for use in paper making compositions. Such 
other filler materials may be known per se and may be 

20 selected for example from other hydrous kaolin, 

calcined kaolin, talc, calcium sulphate, titanium 
dioxide and alkaline earth metal carbonate, 
especially calcium carbonate. 

According to the present invention in a second 

25 aspect there is provided a blend or composition of 
fillers for use in compositions for making uncoated 
paper, especially so called wood containing or 
groundwood paper, comprises (a) particulate kaolin 
according to the first aspect and (b) a particulate 

30 calcium carbonate. 
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The blend according to the second aspect may 
comprise from 5% to 95%, especially from 20% to 80%, 
by weight of the kaolin according to the first aspect 
and from 95% to 5%, especially from 80% to 20%, by 
5 weight of the particulate calcium carbonate product. 

For blends according to the second aspect where 
the kaolin according to the first aspect has a mean 
particle size of 1.2^im or more the weight ratio of 
kaolin: calcium carbonate in the blend may be 50:50 or 
10 more, e.g. from 60:40 to 80:20 where the kaolin has a 
mean particle size greater than 1.2|im and not greater 
than l.7|im. 

For blends according to the second aspect where 
the kaolin according to the first aspect has a mean 
15 particle size of 1.2(xm or less the weight ratio of 

kaolin: calcium carbonate in the blend may be 50:50 or 
less, e.g. from 40:60 to 20:80 where the kaolin has a 
. mean particle size less than l.2pm and not less than 
0.9Kim. 

20 The blend according to the second aspect of the 

invention benefits from the enhancement of properties 
such as brightness provided by the calcium carbonate 
as well as retaining desirable properties such as 
gloss and print quality provided by the kaolin. 

25 We have found, unexpectedly, that the kaolin 

according to the first aspect shows a superior 
combination of properties when used as a filler in 
paper making compositions, especially when used in 
the form of a blend with calcium carbonate,, compared 

30 with prior art kaolin fillers used in a. comparable 
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manner. Use of such fillers allows paper especially 
wood containing paper to be made having an improved 
combination of porosity, strength, sheet gloss, sheet 
brightness, print density and print gloss especially 
5 when printed upon by a gravure printing process or an 
offset printing process, especially a heat set offset 
process. Such an improved combination of properties 
is obtained especially when the paper sheet made 
using the said filler is heavily compressed -by 

10. calendering, e.g. is supercalendered . The combination 
of properties may have a particularly good brightness 
when the composition is calcium carbonate rich and 
particularly good gloss and print quality properties 
when the composition is kaolin rich. 

15 The papermaking composition in which the kaolin 

according to the first aspect or the blend according 
to the second aspect is used may be obtained from a 
groundwood pulp composition of cellulose fibres, i.e. 
from a pulp containing from 70% to 100% by weight of 

20 a so-called mechanical pulp, which is one that has 
been mechanically refined, e.g. obtained from logs 
and ground, refined and bleached or obtained from 
wood chips and refined (optionally under pressure 
and/or at elevated temperature and/or with the use of 

25 chemicals) and bleached. The composition may contain 
a minor percentage, e.g. up to 30% by weight, of a so 
called chemical pulp, i.e. one which has been 
chemically treated to remove lignin. 

We have found that particularly beneficial 

30 results are obtained in use of the filler blend 

according to the second aspect of the invention when 
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the filler blend comprises calcium carbonate having 
(i) a mean particle size of from 0.4pm to 1.51am, 
especially from 0.7pm to 1.3pm; and (ii) a steepness 
factor of at least 40, preferably at least 50, 
5 especially at least 60. 

The expression ^steepness factor' , (sometimes 
referred to as ^narrowness' ) as used herein refers to 
the steepness of the particle size distribution curve 
as measured by the SEDIGRAPH 5100 machine in the 

10 manner described earlier and is given by the 

expression lOOx (d 3 o^d 7 o) , where d 30 is the value of the 
particle size less than which there are 30% by weight 
of the particles and d 7 o is the value of the particle 
size less than which there are 70% by weight of the 

15 particles. 

The said calcium carbonate may comprise a so 
called ground carbonate, i.e. a product obtained from 
natural sources, e.g. marble, chalk or limestone, and 
processed to have appropriate properties by known 

20 treatments involving at least one grinding step. 

Alternatively, the calcium carbonate may be 
synthesised, e.g. by chemical precipitation, e.g. by 
the reaction in an aqueous medium of carbon dioxide 
and lime (calcium hydroxide) . Carbonate products made 

25 in this way may be mixed materials optionally 
containing other fine solids, e.g. fibres or 
particulate solids, present in the aqueous medium 
when the precipitation reaction is carried out. Such 
other solids become bonded to the calcium carbonate 

30 crystals during the precipitation of the calcium 
carbonate crystals. Examples of composite filler 
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materials produced in this way are described in our 
EP 892,019. 

The calcium carbonate product used to form the 
blend according to the second aspect of the invention 
may include a chemical additive employed to provide 
resistance to acidic conditions which are present in 
some papermaking systems. Such an additive is 
described for example in US 5,593,489. 

The kaolin according to the first aspect and the 
blend according to the second aspect of the invention 
may be employed in a paper making composition and 
paper sheets, especially paper sheets to be 
calendered and printed upon by a gravure or offset 
printing process, may be made using such a 
composition all in a known manner. 

Embodiments of the present invention will now 
be described by way of example with reference to the 
following Examples. 
EXAMPLE 1 (Comparative) 

A paper pulp composition was prepared using an 
80:20 (by weight) blend of mechanical and chemical 
pulps. The composition was formed into a dilute 
aqueous suspension (containing less than 1% by weight 
solids) by addition of water*. The filler consisted of 
a 70:30 (by weight) kaolin-rich blend of kaolin and 
precipitated calcium carbonate (pec) . The kaolin, 
Kaolin l, had the following properties: 
(i) percentage by weight of particles smaller than 



(ii) 
(iii) 



2 pa: 50%; 

mean particle size: 1.6pm; 
shape factor 45. 
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The pec, PCC1, had the following properties: 

(i) percentage by weight of particles smaller than 
2pm: 95%; " 

(ii) mean particle size: 0.9pm; 

5 (iii) additive: 5% by weight (active based on the 
dry weight of calcium carbonate) of a 
neutrally buffering chemical comprising a 
solution of an aluminium compound and 
phosphoric acid. 
10 Retention aid chemical commercially available 

under the trade name Percol 292 was added in an 
amount of 0.02% by weight (active based on the dry 
weight of solids present) to the filler containing 
pulp suspension. 
15 Handsheets of grammage 57g.m" 2 were made from 

the suspension using a standard semi-automatic 
handsheet former according to TAPPI standard 
procedures. The handsheets were conditioned for 24 
hours in a room at a temperature of 23 °C and a 
20 relative humidity of 50%. The conditioned handsheets 
were calendered using a laboratory soft nip calender. 
The calendering conditions were as follows: 

(i) roll temperature: 100°C; 

(ii) nip pressure: 300kN.m~ 2 ; 
25 (iii) speed: 30m. min" 1 ; 

(iv) number of nips: 4 per -side. 

The properties specified in Tables 1 to 3 
later of the handsheets produced were measured 
according to industry standard (TAPPI) procedures 
30 well known to those skilled in the art. The results 
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which were obtained for these measurements are also 
shown in Tables 1 to 3 later. 

EXAMPLE 2 (Invention embodiment) 
5 The procedure used in Example 1 was repeated to 

prepare and measure the properties of handsheets 
except that the kaolin used in the filler composition 
was a different kaolin, Kaolin 2, having the 
following properties: 
10 (i) percentage by weight of particles smaller than 

2um: 50%; 

(ii) mean particle size: 1 . 6yim; 

(iii) shape factor: 70. 

The resulting calendered handsheets had the 
15 properties which are shown in Tables 1 to 3 later. 

EXAMPLE 3 (Comparative) 

The procedure used in Example 1 to prepare and 
measure the properties of handsheets was repeated 
20 " except that the percentage by weight of Kaolin 1 used 
in the filler composition was 3 0%, the percentage by 
weight of PCC 1 being 70%. 

The resulting calendered handsheets had the 
properties which are also shown in Tables 1 to 3 
25 later. 

EXAMPLE 4 (Invention embodiment) 

The procedure used in Example 1 to prepare and 
measure the properties of handsheets was repeated 
30 except that (i) the percentages by weight of kaolin 
and pec (PCC 1) were respectively 30% and 70% by 
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weight and (ii) the kaolin used in the filler 
composition was a further different kaolin, Kaolin 3, 
having the following properties: 

(ii) percentage by weight of particles smaller than 
2um: 75%; 

(ii) mean particle size: 1.0pm; 

(iii) shape factor: 70. 

The resulting calendered handsheets had the 
properties which are shown in Tables 1 to 3 later. 

Results 



The results obtained for the measurements on the 
handsheets made in Examples 1 to 4 are given in Table 
15 1 to 3 as follows. 



Table 1 



Example 


Percent by 


Sheet light 


Sheet 


Bendtsen 


No. 


weight 


scattering 


gloss 


porosity 




CaC0 3 


coefficient 


Tappi 75° 


ml.min" 1 






(F8)m 2 kg" 2 


% 




1 (comp) 


30 


69 


40 


21 


2 (inv) 


30 


67 


42 


19 


3 (comp) 


70 


81.5 


36 


31 


4 (inv) 


70 


79 


43 


25 



20 



WO 02/16509 PCT/GB01/03707 

-12- 



Table 2 



£jXa.lup ± e 

No. 


weignc 

Percent 

CaC0 3 


Rotogravure 

Print 

density 


Rotogravure 
Print gloss 


Roto 
Missing 
Dots 
% 


1 (comp) 


30 


1.38 


33 


4.3 


2 (inv) 


30 


1.39 


34 


3.5 


3 (comp) 


70 


1.22 


30 


3.5 


4 (inv) 


70 


1.24 


32 


3.5 



Table 3 



Example 


Weight 


Offset 


Offset 


Offset 


Offset 


No. 


Percent 


Print 


Print 


Print 


Print 




CaC0 3 


density 


density 


Gloss 


gloss 






Dry 


litho 


Dry 


litho 


1 (comp) 


30 


1.24 


1.14 


41 


23 


2 (inv) 


30 


1.24 


1.13 


44 


23 


3 (comp) 


70 


1.25 


1.17 


41 


18 


4 (inv) 


70 


1.25 


1.14 . 


44 


20 



The results in Tables 1 to 3 illustrate the improved 
combination of properties obtained by using kaolins 
embodying the invention (Kaolins 2 and 3) in blends 
with particulate calcium carbonate. 
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CLAIMS 

5 1. A particulate kaolin suitable for use as a 

filler material in compositions for making uncoated 
paper, the kaolin having a mean particle size of from 
0.7pm to 3pm arid a shape factor of at least 60. 

2 . A particulate kaolin according to claim 1 and 
10 which has a mean particle size of from 0.9pm to 

2.5pm. 

3 . A particulate kaolin according to claim 1 or 
claim 2 and which has a shape factor of at least 65. 

4. A composition of filler materials for use in 
15 compositions for making uncoated paper, the blend 

comprising the kaolin according to claim 1,2 or 3 and 
one or more other fillers selected from other hydrous 
kaolin, calcined kaolin, talc, calcium sulphate and 
alkaline earth metal carbonate. 
20 5 , A composition according to claim 4 and wherein 
the blend contains at least 50% by weight of the 
kaolin according to claim 1,2 or 3. 

6. A composition according to claim 5 and wherein 
the blend contains from 60% to 80% by weight of the 

25 kaolin according to claim 1,2 or 3. 

7. A composition according to claim 5 or claim 6 
and wherein the other filler comprises calcium 
carbonate . 

8 . A composition according to claim 7 and wherein 
30 the calcium carbonate comprises a material obtained 

from a natural source and processed by grinding. 
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9. A composition according to claim 7 and wherein 
the calcium carbonate comprises a material prepared 
by chemical synthesis and optionally containing other 
solids bonded to the calcium carbonate. 
5 10. A composition according to claim 7,8 or 9 and 
wherein the calcium carbonate has a mean particle 
size of from 0.5pm to 1.5pm. 

11. A composition according to claim 10 and 
wherein the calcium carbonate has a mean particle 

10 size of from 0.7pm to 1.3pm. 

12 . A composition according to any one of claims 7 
to 11 and wherein the calcium carbonate has a 
steepness factor of at least 40. 

13. A composition according to claim 12 and 

15 wherein the calcium carbonate has a steepness factor 
of at least 50. 

14 . A composition according to any one of claims 7 
to 13 and wherein the calcium carbonate is in the 
form of a composition containing up to 15% by weight 

20 on an active basis of a chemical additive which 
provides stability of the carbonate in acidic 
conditions . 

15. A composition according to any one of claims 7 
to 14 and wherein the kaolin has a mean particle size 

25 of 1.2pm or more and the weight ratio of kaolin : 
calcium carbonate in the blend is 5-0:50 or more. 

16. A composition according to claim 15 and wherein 
the kaolin has a mean particle size of 1.2pm or more 
and not greater than 1.7pm and the weight ratio of 

30 kaolin : calcium carbonate in the composition is from 
60:40 to 80:20. 
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17. A composition according to any one of claims 7 
to 14 and wherein the kaolin has a mean particle size 
of less than 1.2jim and the weight ratio of kaolin : 
calcium carbonate in the composition is 50:50 or 
5 less. 

18 . A composition according to claim 17 and wherein 
the kaolin has a mean particle size less than 1.2|jjti 
and not less than 0.9jam and the weight ratio of 
kaolin: calcium carbonate is from 40:60 to 20:80. 

10 19. A method of making uncoated paper sheets which 
includes the steps of preparing an aqueous paper 
making composition from a pulp and mineral filler 
particles and forming the composition into paper 
sheets, wherein the mineral filler particles comprise 

15 kaolin according to any one of claims 1 to 3 or a 
composition according to any one of claims 4 to 18. 
20. A method according to claim 19 and wherein the 
paper sheets are calendered by a supercalender 
process. 

20 21. A method according to claim 19 or claim 20 and 
wherein the pulp consists of at least 70% by weight 
of a mechanical pulp. 

22. A method according to claim 19, 20 or 21 and 
wherein the paper sheets are for printing upon by a 
25 gravure or offset printing process. 



INTERNATIONAL SEARCH REPORT 



ltional Application No 



PCT/GB 01/03707 



A. CLASS1RCATION OF SUBJECT MATTER _., 1H ., ft 

IPC 7 C09C1/42 C01B33/40 D21H17/68 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. RELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 C09C C01B D21H 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 

EPO-Internal , INSPEC, COMPENDEX, WPI Data, PAO 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to daim No. 



p,x 



p,x 



WO 00 59840 A (HUSBAND JOHN CLAUDE ;IMERYS 
PIGMENTS INC (US); BROWN HARRY VINCENT) 
12 October 2000 (2000-10-12) 
page 28, line 17 - line 18; example 2 

W0 00 59841 A (IMERYS PIGMENTS INC ;PRUETT 
ROBERT 0 (US); YUAN JUN (US); BROWN HA) 
12 October 2000 (2000-10-12) 
page 13, line 3 - line 6; claims 1,17,19; 
example 2 

GB 2 310 215 A (ECC INT LTD) 
20 August 1997 (1997-08-20) 
examples 1,2 



_/__ 



1-6, 
19-22 



1,2,4-6, 
19-22 



1-6, 
19-22 
7-9, 
14-18 



13 



Further documents are listed in the continuation of box C. 



Patent family members are listed in annex. 



° Special categories of cited documents : 

"A* document defining the general state of the art which is not 

considered to be of particular relevance 
*E' earlier document but published on or after the international 

filing date 

•L" document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

•O" document referring to an oral disclosure, use, exhibition or 
other means 

•P* document published prior to the international firing date but 
later than the priority date claimed 



T" later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

•X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

*Y* document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

*&* document member of the same patent family 



Date of the actual completion of the international search 



30 November 2001 



Name and mailing address of the ISA 

European Patent Off ice, P.B. 5818 Patenllaan 2 
ML - 2280 HV Rijswijk 
Tel (+31-70) 340-2040. Tx. 31 651 epo nl, 
Fax (+31-70) 340-3016 



Date of mailing of the international search report 



07/12/2001 



Authorized officer 



Lehnert, A 



Form PCT/ISA/2 1 0 {second sheet) (July 1992) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



It itional Application No 

PCl/GB 01/03707 



C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category « 



Citation of document, with indication .where appropriate, of the relevant passages 



Relevant to claim No. 



WO 98 56860 A (ECC INT INC) 
17 December 1998 (1998-12-17) 
claims 1-16; example 1 

EP 0 596 442 A (NIPPON INORGANIC COLOUR & 
CHEM) 11 May 1994 (1994-05-1.1) 
claims 1,6; example 2 

W0 97 34956 A (DRY BRANCH KAOLIN COMPANY 
; WILLIS MARK S (US); MANASSO JOHN A (US)) 
25 September 1997 (1997-09-25) 
claims 36-47 



7-9, 
14-18 



1-3 



1-22 



Form PCT/ISA/210 (continuation ol second sheet) <July 1992) 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 

formation on patent family members 


lr itional Application No 

PCl/GB 01/03707 


Patent document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 



WO 0059840 A 12-10-2000 AU 4051400 A 23-10-2000 

W0 0059840 Al 12-10-2000 



W0 0059841 A 12-10-2000 AU 4183500 A 23-10-2000 

W0 0059841 Al 12-10-2000 



GB 2310215 A 20-08-1997 AU 7309296 A 30-04-1997 

WO 9713921 Al 17-04-1997 
US 5879512 A 09-03-1999 



W0 9856860 A 17-12-1998 AU 8139398 A 30-12-1998 

W0 9856860 Al 17-12-1998 



EP 0596442 


A 


11-05-1994 


OP 


2635278 B2 


30-07-1997 






JP 


6145026 A 


24-05-1994 








JP 


6145645 A 


27-05-1994 








DE 


69309609 Dl 


15-05-1997 








DE 


69309609 T2 


25-09-1997 








EP 


0596442 Al 


11-05-1994 








US 


5478550 A 


26-12-1995 


WO 9734956 


A 


25-09-1997 


AU 


2541297 A 


10-10-1997 






BR 


9710649 A 


11-01-2000 








WO 


9734956 Al 


25-09-1997 








US 


6312511 Bl 


06-11-2001 



Form PCT/lSA/210 (paten) lamU/ annex) (Jul/ 1992) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
□'FADED TEXT OR DRAWING 
□^BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ j^RAY SCALE DOCUMENTS 
JNES OR MARKS ON ORIGINAL DOCUMENT 

REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



